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A)	Technical	Design	and	Scope	

•  OpOcal	Sensors:	
–  Reference	Design:	SiPMs,	3x3	mm2,	44K	Pixels	per	device	

•  Front	End	Analog	Electronics:		
–  Amplifier/Shaper/Driver	Circuits	for	EMCal	&	HCal	
–  Slow	Control	for	EMCal/HCal	
–  LED	Based	TesOng/CalibraOon	for	EMCal/HCal	
–  Designed	at	BNL	

•  Back	End	Digital	Electronics:	
–  Waveform	digiOzaOon	for	EMCal/HCal	
–  Transmission	to	sPHENIX	DCM-II		
–  Designed	at	Columbia	University/Nevis	Labs	

•  Power	&	Cabling:	
–  Power	for	Analog/Digital	SecOons	
–  Power	and	Signal	(opOcal/copper)	Cables.	

•  Q/A	TesOng	and	Reviews	At	All	Stages	
•  No	significant	changes	in	past	2	years	
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Calorimeter	Electronics	Overview	and	Interfaces	
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B)	Design	SpecificaOons	

•  OpOcal	Sensors:	
–  Dynamic	Range:	104	
–  Gain:	105	
–  Photon	DetecOon	Efficiency:	25%	

•  Analog	Front	End:		
–  Signal-to-Noise:	10:1	
–  Peaking	Ome:	30	nSec	
–  Gain:	100	mV/pC	

•  DigiOzer:	
–  ResoluOon	14	bits	(12	bit	effecOve)	
–  Maximum	sampling	frequency:	65	MHz	
–  Latency	(L1	Trigger):	40	Beam	Crossings	(BCO)	
–  MulO-event	buffering:	4	Events	
–  L1	Trigger	rate:	15	KHz	
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Required	Number	of	ProducOon	Components		

•  OpOcal	Sensors:	113664	
–  EMCAL:	98304	
–  HCal:		15360	

•  Preamp	Boards*:	4352	
–  EMCal:	1536	
–  HCal:	3072	

•  Interface	Boards*:		
–  EMCal:	64	
–  HCal:	128	

•  Controllers:	
–  EMCal:	8	
–  HCal:	16	

•  DigiOzer	Boards:	432	
–  EMCal:	384	
–  HCal:	48	

•  XMIT	Boards:108	
–  EMCal:	96	
–  HCal:	12	

•  DigiOzer	Controllers/Clock	
Masters:	28	
–  EMCal:	24	
–  HCal:	4	

•  Crates:	28	
–  EMCal:	24	
–  HCal:	4	
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*	Different	layout		for	EMCal/HCal	



C)	WBS	Structure	and	Management	
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D)	WBS	DicOonary	Example	

•  WBS	dicOonary	has	
been	developed	to	level	
4;	1.05.xxx.yyy	

•  Includes:		
–  Cost	Content	
–  Technical	Scope	
– Work	Statement		

•  It	is	a	work	in	progress	
–  Currently	~34	tasks		
–  28	pages	in	length	
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E)	Cost	EsOmates	

•  Based	on:	
– Number	of	modules	required	in	reference	design.	
–  Cost	of	R&D	modules	scaled	to	producOon	quanOOes	
where	possible	

–  Cost	of	similar		or	past	produced	modules	if	there	is	
not	yet	an	R&D	version.	

–  Budgetary	esOmates	for	large	cost	items:	SiPMs,	
FPGAs,	ADCs,	Signal	Cables…	

–  FabricaOon	and	assembly	commercially	done,	only	
final	assembly	done	in	house.	

–  Includes	Q/A	tesOng	
–  ConOnuing	to	refine	as	designs	become	more	
detailed.	
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E)	Current	Status	of	Cost	EsOmate	
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Basis	of	EsOmate	

•  Defines		
–  Scope	of	the	EsOmate	
–  Pricing	assumpOons	
–  Labor	EsOmates	for	planning	
purposes.	Only	Proj	Mangt	
labor	is	incl	in	MIE	

– Material	
–  Risk	Level		

•  Currently	created	for	“high	
cost”	Items	
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Basis	of	EsOmate	
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Milestones	
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H)	Path	to	CD-1	

•  Updates	to:	
–  1-Feb-2017:	Project	File;	E.	Mannel	
–  1-Feb-2017:	WBS	DicOonary;	E.	Mannel	
–  1-Feb-2017:	Risk	Analysis;	E.	Mannel	
–  1-Mar-2017:	Boroms	up	cost	esOmate	with	budgetary	quotes	were	

appropriate	for	most	recent	design.	S.	Stoll,	C.	Chi,	S.	Boose	
–  1-Mar-2017:	Basis	of	EsOmate	and	Cost	Sheets;	E.	Mannel,	S.	Stoll,	C.	

Chi,	S.	Boose	
•  Ongoing:	Update	design	documentaOon	

–  Technical	specificaOons;	E.	Mannel,	S.	Boose	
–  Design	documents;	E.	Mannel,	S.	Boose,	C.	Chi	

•  Prepare	CD-1	documentaOon	as	required;	E.	Mannel,	S.	Boose,	C.	
Chi,	C.	Aidala	
–  BNL	Internal	Review:		April	2017	
–  DOE	Review:	June	1	
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